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0DWHULDOV
Wheat. %UHDGPDNLQJTXDOLW\DQGVXLWDELOLW\IRUHWKDQROSURGXFWLRQRI.$17$7$
ZKHDWYDULHW\FURSZDVDVVHVVHGLQWKHSDSHU:KHDWÀRXUIURPZKHDWFXOWLYDWHG
DWWKHIROORZLQJVLWHV.RYLQ=UHQMDQLQ3DQþHYR DQG 9UEDV ZDV XVHG LQ WKH H[SHULPHQW þHYR DQG 9UEDV ZDV XVHG LQ WKH H[SHULPHQW HYRDQG9UEDVZDVXVHGLQWKHH[SHULPHQW
4XDOLW\DWWULEXWHVRI.$17$7$YDULHW\LQFOXGLQJUKHRORJ\SDUDPHWHUVDQGEDNLQJSHUIRU
PDQFHRIÀRXUZHUHGHWHUPLQHGDFFRUGLQJWR.DOXÿHUVNL DQG )LOLSRYLü  ÿHUVNLDQG)LOLSRYLü  
Enzymes. 7ZRHQ]\PHVZHUHXVHGIRUVWDUFKK\GURO\VLV
7HUPDP\O/W\SH61RYR]\PHV'HQHPDUNLVDOLTXLGFRQFHQWUDWHRIĮDP\OD
VH,WZDVXVHGWRGHJUDGHVWDUFKIURPZKHDWVXEVWUDWH7KHHQ]\PHLVKHDWVWDEOHDW
&7KHRSWLPXPWHPSHUDWXUHIRUWKLVHQ]\PHLVo&
6$16XSHU/1RYR]\PHV'HQHPDUNLVDOLTXLGFRQFHQWUDWHRIJOXFRDP\OD
VH,WGHJUDGHVGH[WULQVWRIHUPHQWDWLYHVXJDUV7KHRSWLPXPWHPSHUDWXUHIRUWKLV
HQ]\PHLV&
Producing microbial strain. $VDSURGXFLQJPLFURRUJDQLVPEDNHU¶V\HDVW6DFFKD-
URP\FHVFHUHYLVLDHIURP%XGDIRN\HDVWIDFWRU\/HVDIIUH%XGDSHVWZDVXVHGRSWLPXP
ZRUNLQJWHPSHUDWXUH&)HUPHQWDWLRQZDVFDUULHGRXWDW&
0HWKRGV
Determination of wheat-ethanol conversion factor. )LIW\JUDPVRIJURXQGZKHDW
ZDVPL[HGZLWKP/RIZDWHUDQGP/RI7HUPDP\ODQGSODFHGLQD0HLVFKEDWK
*ODVEOlVHLUH,QVWLWXWIU*lUXQJV*HZHUEH%HUOLQ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PL[WXUH7KHPL[WXUHZDVNHSWDW&IRUPLQ$IWHUWKLVSHULRGWKHPL[WXUHZDV
FRROHGWR&7KHFRROHGFRQWHQWRIWKHVDPSOHZDVTXDQWLWDWLYHO\WUDQVIHUUHGWRWKH(U
•
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OHQPH\HUÀDNVDQGLQRFXODWHGZLWKJRIZHOOVWLUUHGDTXHRXVVXVSHQVLRQRI\HDVW,WZDV
OHIWWRIHUPHQWIRUK(DFKGD\WKHTXDQWLW\RISURGXFHG&2ZDVGHWHUPLQHG
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,Q7DEOHDUHOLVWHGWUDGLQJTXDOLW\SDUDPHWHUVRI.$17$7$YDULHW\JURZQDWGLI
IHUHQWORFDWLRQ
Table 17UDGLQJTXDOLW\RI.$17$7$ZKHDWYDULHW\
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%\DQDO\VLQJWKHLQGLYLGXDOVDPSOHVRI.$17$7$DFURVVORFDWLRQVDODUJHYDULDELO
LW\LQTXDOLW\FRXOGEHREVHUYHG7HVWZHLJKWZDVKLJKRYHUNJK/.HUQHOSOXPSQHVV
PHDVXUHGE\NHUQHOPDVVYDULHGE\JDFURVVORFDOLWLHVVDPSOHIURP=UHQMDQLQVLWH
ZDVWKHORZHVWLQWKLVSDUDPHWHUEXWDOVRVKRZHGKLJKHVWSURWHLQTXDOLW\DQGTXDQWLW\FODV
VL¿HGLQWRWKH¿UVWTXDOLW\FODVV/DUJHVWNHUQHOVLQVL]HZHUHREVHUYHGLQWKHVDPSOHIURP
9UEDVVLWHEXWWKHTXDOLW\SDUDPHWHUVSURWHLQFRQWHQWDQGVHGLPHQWDWLRQYDOXHFODVVL¿HG
LWLQWRWKHWKLUGTXDOLW\FODVV2SWLPXPYDOXHIRUIDOOLQJQXPEHUDFFRUGLQJWR+DJEHUJLV
VORZHUYDOXHVSRLQWWRKLJKHUĮDP\ODVHDFWLYLW\6DPSOHVFROOHFWHGIURP.RYLQDQG
9UEDVKDGORZHUYDOXHRIWKLVSDUDPHWHU.$17$7$VKRZHGH[FHOOHQWPLOOLQJSURSHUWLHV
DWWKHREVHUYHGORFDOLWLHVVLPLODUWRWKRVHUHTXLUHGIRUEUHDGYDULHWLHV
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,Q7DEOHDUHSUHVHQWHGUKHRORJ\SURSHUWLHVRIGRXJKREWDLQHGIURP.$17$7$ÀRXU
'RXJKUKHRORJ\TXDOLW\HVWLPDWHGRQIDULQRJUDSKYDULHGIURP%1WR$TXDOLW\VXEJURXS
$FFRUGLQJWRWKLVSDUDPHWHUDQGKLJKGU\JOXWHQFRQWHQW.$17$7$FRXOGEHJUDGHG
SRVLWLYHO\EXWH[WHQVLJUDSKSDUDPHWHUVGLGQRWFRQ¿UPWKLV([WHQVLJUDSKDUHDDQGUDWLR
UHUHVLVWDQFHH[WHQVLELOLW\DUHEHORZWKHRSWLPXPYDOXHUHTXLUHGIRUEDNHU\LQGXVWU\
($PLQFPUH§
,Q7DEOHLVSUHVHQWHGEDNLQJSHUIRUPDQFHRIÀRXUREWDLQHGIURP.$17$7$ZKHDW
YDULHW\
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$FFRUGLQJWRWKHEUHDGYROXPH\LHOGDQGFUXPETXDOLW\QXPEHU.$17$7$FRXOGEH
FODVVL¿HGLQWRHDFKRIWKHWKUHHTXDOLW\FODVVHV,,,,EXWWKHEUHDG\LHOGGLVTXDOL¿HGLW
UHDFKLQJDUHTXLUHGOHYHOIRUEUHDGYDULHWLHVRQO\DWWKH.RYLQVLWH
2QWKHEDVLVRIWKHVKRUWVXUYH\RI WKH SURFHVVLQJ TXDOLW\ RI .$17$7$ YDULHW\ RE WKHSURFHVVLQJTXDOLW\RI.$17$7$YDULHW\RE
VHUYHGRQWKHVDPSOHVWDNHQIURPGLIIHUHQWVLWHVLWFRXOGEHFRQFOXGHGWKDW.$17$7$
EHORQJVWRWKHFODVVRIEDVLFYDULHWLHVDQGWKXVLWZDVQRWVXLWDEOHIRUEUHDGPDNLQJ7KLV
LVWKHUHDVRQZK\.$17$7$ZDVFRQVLGHUHGIRUHWKDQROFRQYHUVLRQ
(WKDQRO\LHOGGHSHQGHQFHRQWHPSHUDWXUHIRUWKHVDPSOHVIURPWKHREVHUYHGORFDOLWLHV
DUHJUDSKLFDOO\SUHVHQWHGLQ)LJ
Fig. 1.(WKDQRO\LHOGGHSHQGHQFHRQWHPSHUDWXUHDQGORFDWLRQVSUHSDUDWLRQWLPHKRXU
7KHREVHUYHGGDWDSRLQWHGRXWWKDWWKHPRVWIDYRUDEOHFRQGLWLRQVIRUHWKDQROFRQYHU
VLRQZHUH&DQGKRXURISUHSDUDWLRQIRUWKHVDPSOHVIURP.RYLQDQG3DQþHYR & þHYR & HYR&
IRUWKHVDPSOHVIURP9UEDVEHFDXVHRILQFUHDVHGĮDP\ODVHDFWLYLW\RIZKHDWRULJLQLQWKH
VDPSOHV±IDOOLQJQXPEHUOHVVWKDQVDQG&IRUWKHVDPSOHIURP=UHQMDQLQ
)LJVKRZVHWKDQRO\LHOGVDVDIXQFWLRQRIWHPSHUDWXUHIRUWKHORFDWLRQVDQGSUHSDUD
WLRQWLPHPLQXWHV
2QWKHEDVLVRIHWKDQRO\LHOGVREWDLQHGDIWHUWKHUPDODQGHQ]\PDWLFSUHSDUDWLRQRI
WKHÀRXUVDPSOHVGXULQJPLQXWHVDWGLIIHUHQWWHPSHUDWXUHVLWFDQEHFRQFOXGHGWKDW
WKHSUHSDUDWLRQSURFHGXUHDW&LVQRWVXLWDEOHEHFDXVHRIDORZHWKDQRO\LHOGIRUWKH
PDMRULW\RIWKHORFDWLRQV7KHKLJKHVW\LHOGZDVREVHUYHGIRUWKHVDPSOHIURP9UEDVDW
&JJGU\PDWWHU3UHSDUDWLRQWHPSHUDWXUHRI&ZDVVXLWDEOHRQO\IRUWKH
VDPSOHIURP=UHQMDQLQZKLOHWKHRWKHUVDPSOHVSHUIRUPHGZRUVH7KHKLJKHVWWHPSHUD
WXUH&GLGQRWLQFUHDVHHWKDQRO\LHOGVWKXVLWVDSSOLFDWLRQLVQRWMXVWL¿HGEHFDXVHRI
KLJKHQHUJ\FRQVXPSWLRQ7KH HWKDQRO \LHOGV REWDLQHG LQ WKHVH LQYHVWLJDWLRQV DUH LQ DF 7KHHWKDQRO \LHOGV REWDLQHG LQ WKHVH LQYHVWLJDWLRQV DUH LQ DF HWKDQRO\LHOGVREWDLQHGLQWKHVHLQYHVWLJDWLRQVDUHLQDF
FRUGDQFHZLWKWKRVHREWDLQHGE\:HVHQEHUJ
&21&/86,21
3URFHVVLQJSDUDPHWHUVRI.$17$7$ZKHDWYDULHW\LQGLFDWHWKDWWKLVYDULHW\LVQRW
DSSURSULDWHIRUEUHDGPDNLQJ7KHUHIRUHDQLQYHVWLJDWLRQZDVFDUULHGRXWWRHYDOXDWHLWV
VXLWDELOLW\IRUHWKDQROSURGXFWLRQ
(WKDQRO\LHOGVGHSHQGRQWKHORFDWLRQIURPZKLFKWKHVDPSOHVZHUHWDNHQDQGRQWKH
WHPSHUDWXUHGXULQJWKHUPDODQGHQ]\PDWLFSUHSDUDWLRQRIÀRXUVDPSOHV7KHKLJKHVWHWKD
QRO\LHOGVZHUHDFKLHYHGZKHQWKHSUHSDUDWLRQZDVFRQGXFWHGDW&IRUPLQ6LPLODU
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